FORECAST 


TUN 


as o a L'S. до ад eee oe = > 


X 


24747 


Weather and 
Amateur Radio 


Ted Buehner 
Warning Coordination Meteorologist 
National Weather Service — Seattle/Tacoma 


Serving America Since 1870 


Outline 


Quick NWS-101 
The Big One 
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Questions 
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Brent Bower - Hydrologist 


- Tsunami 

- Volcanic 

- HazMat 

- Search and Rescue 
- Earthquake 
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“Now this is what | call an ice storm!” 


9 U.S. Drought Monitor August 11, 2015 
Snow/lce 


Washington (Released Thursday, Aug, 1. 2015) 


Valid 3 am EDT 
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Lightning 


- Flooding Rain/Flash Flooding 


Landslides Downbursts/Winds 
Hail 


- Avalanches Tornados/Waterspouts 


Meteorological “Bombs” 
Gap Winds 


Arctic Outbreaks 


‘Pineapple Express’ 


Puget Sound Convergence 
Zone 
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HOW T PRESS! 


How Does the Pacific NW Rank 
Nationally ? 


PRESIDENTIAL DISASTER DECLARATIONS 
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FEMA REGION 11 


TOTAL = 140 
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Pacific NW Weather is Terrain Driven 
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WASHINGTON 


ANNUAL PRECIPITATION 
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Wind Storms 


Plot SFC low positions...Lowest pressure, 
estimate speed and novenent. 
Estimate trajectory using....3 hour 

ysis, satellite analysis, 
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Storm Track Comparison 


Columbus Рау 1962 
12 Dec 1995 
B Fri 13-14 Now 1931 
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(from |Coparanis, 1985) 


Direct Impacts 


Secondary Impacts 


Dec 1977. 


Oct 1962 
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Jan 1988 Nov 1988 Я 


Dec 2006 


s — Storm Surge, Coastal Flooding, Beach Erosion 
Debris in the Water, Extended Surf Run-ups = 
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° Related to pressure gradient OES 
e Wind accelerates in narrow gaps 
C Bernoulli Effect”) 


• Common in the Strait of Juan de Fuca, 
Columbia River, Fraser River, 
Cascade Passes 
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Pacific NW Weather is Terrain Driven 
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Adapted from “Mountain Meteorology - Fundamentals and Applications”, Whiteman, 2000 


1f а strong (1030 mb or more) high 
— . р pressure area develops over western 

Canada, a cold air outbreak Шау be 
triggered by a low pressure area 
moving into the vicinity of the 


Arctic А TRES Washington coast. 
\ | 
Outbreaks 


Yukon High 


The cold air.creates a cold front 
that rapidly moves soutiward as the 
air flows out of Canada down the 
Fraser River Valléy. Gale forcé 
northerly winds with gusts over 
50 knots. can accompany the out- 
break. Waves are steep and 
hazardous to small boats in open 
water areas behind the front and 
may remain so for several deys 

as strong northerly winds persist 
with the continued drainsge of 
cold air from Canada. The wind 
chill factor is high. 


Outflow from 
the Fraser 
Canyon 
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Puget Sound Convergence Zone 
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1. WindSmresterly 
component: 


2. A barrier. (In our case, the 
Olympic Mountains.) 


3. Moisture. 


What happens next? 


If the air is “blocked” 

and cannot travel over 
the mountains, it must 
find an alternate route. 


What is the most probable 
alternate route for the air? 


AROUND the Olympic 
Mountains on both sides. 


Air соат вајн 
“convergence” 


When the air converges on 
the east side of the Olympics 


(usually over the Puget 
Sound area), it causes 
precipitation. 


Why? 


Convergence causes ано 
rise, which causes the 
moisture to condense and 
fall out as precipitation. 


А Real Case ^ 
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3 Minute Lightning Plot Sat js 28-Jul-01 
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Rain, Snow, or Thunderstorm 
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If there is enough instability we 
can even get thunderstorms in 
the Puget Sound area because 
of the convergence zone! 


Shifting Winds !! 


Presidentially Declared Weather-Related 
Disasters 


Weather Statistics for Washington 
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Hazardous Weather Ste 


Presidentially Declared Weather-Related 
Disasters 


#1 – Flooding ( ~50%) 
#2 = Wind Storm / Winter/Ice Storms 
#4 = Wildfires 


15 – Landslides 


Hazardous Weather Sta 


Fatalities (since 1950) 
#1 - Heat 
#2 - Avalanche 
#3 — Windstorms 
#4 - Landslides 
#5 - Winter/Ice Storms 
- c - Floods 


Hazardous Weather Ste 


。 Weather Statistics for Washington 


— Short-fused Convective Events 
* Thunderstorms 
— Produce 
» Lightning 
» Hail 
» Heavy Precipitation > Flash Floods 
> Downbursts > Strong Winds 


» Tornadoes / Waterspouts 


#1 Thunderstorm Killer in U.S. 


Most Deaths Occur at Night and When 
People Become Trapped in Vehicles 


Large Hail 


Strong Damaging Winds 


Note — Does Not Involve 
Lightning 


Short-fused Convective Events 


Lightning 
Last fatality in 1996 


Several injuries each 
year 


Avg 10-20 
thunderstorms / year 


The public is NOT 
thunderstorm 
proficient 


#2 thunderstorm killer 
in U.S. 


Hazardous Weather St 


— Short-fused Convective Events 
* Thunderstorms 

— Heavy Precipitation / Flash Floods 
» East of the Cascades concern 
» Flash Flood prone areas 
» Heppner, Ore Flash Flood 
» June 14, 1903 
» Second deadliest flash flood in American history 


» 247 fatalities, washed away Heppner and lone 


Tornados 


U.S. Now Averages over 1200 
per Year 


Idaho, Oregon and 
Washington Average 1-2 per 
Year 


Nationwide Average - Over 80 
Deaths and 1500 Injuries / 
Year 


What is a Tornado called over 
the Water? 


Short-fused Convective Events 


Occur anytime of year, primarily during 
transition seasons of spring and fall 


Most quite weak - ЕЕ0 or EF1 
Three reported F3s in our history since 1950 


Apr 5, 1972 - Vancouver tornado 


Plowed thru grocery store, bowling 
house, school 


Killed 6, injured 200+ 


Led nation in tornado deaths that year 
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Long-fused Events 
Heat 
Cold 
Avalanche 
Winter Storms / Ice Storms 
Flooding 
Landslides 


Wildfires 


Coastal Flooding / Storm Surge “The next six months will be mainly 


sunny or cloudy, with dry and rainy spells. 
Dense Fog Winds will be from most directions.” 


Drought 
Blowing Dust 


Long-fused Events 


#1 Weather-related killer in the U.S. and the World 


More than all other weather-related fatalities combined 


Elderly 
Very Young 


Those Left in Vehicles 


Long-fused Events 
(#1 in Chicago, Illinois: 
ЕЕ bus eng July 1995 Daily Mortality 


Seattle area alone — 
excess deaths 1975-1999 


Seattle summers of 2007- 
2015 


Long-fused Events 


#2 Weather- 
related killer in 
Washington 


Avg 3 fatalities 
per year since 
тісі 19905 


Long-fused Events 


#3 Weather-related killer in 
Washington 


Average two fatalities per 
year 


Several injuries per year 


Trees or Limbs 


Hanukkah Eve Wind Storm 
of 2006 


Power Crew Working On 


Downed Power Lines 15 fatalities (4 direct, 
11 indirect) 


Long-fused Events 


Now #4 Weather-related 


killer in Washington 


SR-530 Slide 


47 Fatalities since 1950 


SR-530 Slide 
Mar 22, 2014 
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Weather Statistics for 
Washington 
Long-fused Events 
Flooding 


No loss of life from 
1999-2005 


Nov 2006 (2) 
Dec 2007 (2) 


ІШ? БІ 2006 


Usual Causes Nov 2006 Floods - Cowlitz River 


Driving across Photos Courtesy of Lewis Count} РЕМ 
flooded 
roadways 


Trying to cross 
on foot 


Long-fused Events 


Wildfires 


Ех: 2015 ОКаподап 
Complex Fire 


Winter Storms / Ice 
Storms, Blowing Dust, 
Dense Fog 


Have all caused 
fatalities in the past 


Property Damage 


LINE BETWEEN 
CIVILIZATION 


Additional 
Communications 
Staffing 


Amateur Radio 


Why? 


Direct from First Responders 
Other EOCs / Net Controls 


Weather Spotter Reports 


Respond to Weather Needs 


Spot Forecasts 


Weather Warning Info 


When? Use During... 
Major Storms 


All-Hazards Weather Support 


Skywarn Recognition Day 


First Saturday of December 
(Dec 5, 2015) 


K7MMI Repeater System 


Covers much of western 
Washington at OR 
and .98 | 


Working on.... 
Packet 


Cascadia Rising Bakken Oil Trains 


Cascadia Rising 2016 
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Cascadia Subduction Zone (CSZ) 


A Joint FEMA-OEM Catastrophic Earthquake and 
Tsunami Functional Exercise 2016 


Cascadia Subduction First Responders 
Zone Earthquake Need Weather 


Forecasts 
Last Event - Jan 1700 


Request comes via 


Exercise - 9.0 f 
radio 


magnitude 


Forecaster creates a 


Tsunami spot forecast 


Over 10000 dead 


Spot radioed to the 
Tens of thousands responders 
injured 


Infrastructure failures 


National Weather Service - NWS Seattle - Windows Internet (xplorer 
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Seattle, WA 
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Click the 
Fire Weather Link 


Seattle Spot Forecasts - Microsoft Internet Explorer 


Не Edit View Favorites Tools Help 


Qs M be) (a > Favorites 62) 


Address |І http://spot nws.noaa.gov/cal-bin/spat/spotmon?site=sew 


Back to Seattle Fire Weather Page 


SEATTLE 
SPOT FORECAS 


for 
Monday 
May 16 21 


CALENDAR 


Submit a new Spot Request 


NWS/NOAK/DOC 9:37 ат-РОТ-5/16/05 
Pending Question Complete 
Ignition Time Status 


Ф Internet 


A Seattle Fire Weather Spot Request - Microsoft Internet Explorer 
File Edit View Favorites Tools Help 


Q=- О О хе © 2 X03 


Address &] http://spot.nws.noaa.gov/cgi-bin/spot/spotform?site2sew 


Enter Lat/Lon, Legan 1/K) also acceptable. 


OBSERVATIONS 


Place i Wind 


| | 
Project Name: | | 
| 


| 
| 
| 
O Wildfire | | | 
© Prescribed Fire 
: TDA TNT TMR (Today. Tonight, Tomorrow) | = | 
Ignition Time: 图 Clouds / Weather 
4 [ Chance of Wetting Rain 
Date: 3/1, O ІП Temperature 
Relative Humidity 
Eye Level Wind 
] 20 Foot Wind 
Г] Smoke Dispersion 
] Haines Index 
Lightning Activity Level 
] Swell Height 
Г] Swell Period 
] Wind Wave 


For NWS Spot forecast policy, see кашый Amount 


section 4.0 in NWS Instruction 10-40 Submit Request Cancel Request Clear Form 


hiip:/Avww nws поза gov/directives/01 


© Wildfire 


0000000000 


NOTICE: Information provided on this form may be used by the National Weather Service (NWS) for official purposes in any way, including public release and publication in NWS products. False 
statements on this form may be subject to prosecution under the False Statement Accountability Act of 1996 (18 U.S.C. 5 1001) or other statutes. 
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Ж) National Oceanic and Atmospheric Administration (NOAA) 
#7 National Weather Service 

Legal (TR): Fire & Public Weather Services Branch 

Page Author: NWS Internet Services Team 
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Late Apr 2012 King County Manhunt for the North Bend 
Double-Murder Suspect 


Japan Tsunami Dock — Assessment then Salvage Operation 
(early 2013) 


Mt Rainier National Park SARs 

Wildfires — Taylor Bridge, Powerline, Carlton Complex 
SR-530 Slide 

Training — IMETs, Spot Forecasts 


https://www.youtube.com/watch?v-pzOWL s-KH3I 


https://www.youtube.com/watch?v-zztJNKUtW1jl&featur 
e=youtu.be 


Seattle 


Portland 


Spokane 


Pendleton 


Medford 


Ted Buehner 
Tyree Wilde 
Andrew Brown | 
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Ryan Sandler 


Jay Breidenbach 


206-526-6095 x223 


503-326-2340 x223 


509-244-0110 x223 


541-276-7832 x223 


541-773-1067 x223 


208-334-9860 x223 


A Tool for Net-Control А 


Real-time collaboration with on-duty NWS meteorologists 


Emergency Mgmt, Media, Aviation, USCG and more 


ШІ с 
“ЛЭС. Weather-Ready Nation 


National Oceanic and Atmospheric Administration 


.weather.gov 
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КЛ NOAA's National Weather Service sawa | Өне О vos [8] 
NWSChat 


NWSChat Home Change Password — Documentaton/Help Contacts Online Tools NWS Toolbox 


In order to use the chat server, you need to have a NWSChat Account. Please fill out the following form to create the account 


Bureau of Indian Affairs 
д [Bureau of Land Management ^ 
DHS - Department Homeland Security 

DNR - Dept. of Natural Resources 

DOD - Dept of Defense 

DOE - Department of Energy 

2. RIDO! - Dept. of Interior 

"DOT - State or Federal Dept of Transportation 
Emergency Management 

Environmental Protecbon Agency 

Enwronment Canada 

Federal Aviation Administration 

FEMA 

Fire 

fe Weather GACC 


"A password em Auri | First Name: ы Last Name: 


Wernational Meteorlogical Service 
Y Brief training material 


the chat server. This username is much like an email address, so the same formatting 
) 


У login (e.g., ham radio-john.doe) 


VSChat username 


Law мащашаи! / Dispatch 

Media 

Natonal Aeronautics and Space Admunestrabon 
National Guard 

National Oceanic and Atmosphene Administration 
- Hap Panci ж 


5 not apply, please email the nwschatadmin@noaa gov team and explicitly state your 
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Р (12.36 РМ) nwsbot. SEW extends Flood Warning for the Skokomish River At Skokomish River near Potlatch [WA] till Mar 11, 7 00 ei IE төзу comb 
а Ing AM PST E nuse were 
“| 


/\ (2:45 РМ) nwsbot SEW issues Area Forecast Discussion (AFD) maba 
A лә” (3:04 РМ) nwsbot SEW issues Zone Forecast Package (ZFP) 
? (4:00 РМ) nwsbot Mar 11, 2016 [UTC] 


> .-- 

Li 

(4.06 РМ) nwsbot Local Storm Report by NWS SEW. 1 ENE Elwha [Clallam Co, WA] trained spotter reports HEAVY RAIN of M2 30 
ІМСН at 04:00 PM PST - 24 hour total as of 4 pm 

(6 DEM) nwsbot SEW extends Flood Warning for the Skokomish River At Skokomish River near Potlatch [WA] till Mar 11. 9.00 АМ ~ 


Chatroom Bockerar. 


Sens 
Сместа 


Any NWS Office Emerg Mgmt Room 
Web-based 


Easy to use 
Chat with NWS Staff 24/7 


Exchange Information 


(2:18 PM) nwsbot: PQR issues 
(2:34 РМ) ham-reo.gargovich: another tree down report from columbia county 911- hwy47 (@59?) 


(2:37 PM) nwsbot: PQR extends for Coastal waters from Cape Shoalwater WA to Cascade Head OR out 10 nm, 
Coastal waters from Cascade Head to Florence OR out 10 nm, Waters from Cape Shoalwater WA to Cascade Head OR from 10 to 
60 nm, Waters from Cascade Head to Florence OR from 10 to 60 nm [PZ] till Mar 02, 1:00 AM PST 


(2:42 PM) nwsbot: PQR issues 


(2:45 PM) ham-reo.gargovich: west oregon electric: "Multiple power outages caused by downed trees on Keasey Rd, Nehalem Hwy 
=" 
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ВЕ ee WA Public posts of local 
weather / conditions 


PEOPLE 4» US National Weather Service Seattle Washington 


Here is the current satelite image of Washington, not a cloud in the sky! Enjoy 
while it lasts. off a bit, and showers 
are expected by mid-wes 


Interactive forum 
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22 stations serving 
Washington 


All-Hazards Warning 
System 


Warning Alarm 
Emerg Alert System (EAS) 


ВА akdeg Ache + arah ler un © 


ТІ 
4 


та Fores anl 


Www.weather.gov/seattle/ _ == 


Nationwide – weather.gov m 


pm" 
Malines 


ПАРИ 


вл. = 
Mise 
Uuwaanez= 


СЕК прасе Fnr Mar петт ася 


PRP „© 


AREA FORECAST DISCUSSION 


NATIONAL WEATHER SERVICE SPOKANE WA 
220 AM PDT WED SEP 3 2008 


.SYNOPSIS... 

COOL AND MAINLY DRY NORTHWEST FLOW WILL CONTINUE ACROSS THE REGION 
THROUGH FRIDAY WITH ISOLATED SHOWERS FOR THE NORTHERN MOUNTAINS. 
TEMPERATURES WILL CONTINUE TO BE ON THE COOL SIDE FOR THE NEXT FEW 
DAYS...WITH А WARMING TREND BY THE END OF THE WEEK. 


&& 


.DISCUSSION... 

TODAY AND TONIGHT...THE NEXT FEW DAYS THE PACIFIC NORTHWEST WILL 
REMAIN IN A MAINLY DRY NORTHWEST FLOW. THIS IS THE COURTESY OF 

HIGH PRESSURE IN THE EASTERN PACIFIC AND A LOW PRESSURE SYSTEM IN 
THE GREAT PLAINS. THE 00Z MODELS ARE IN PRETTY GOOD AGREEMENT OF 
KEEPING THIS PATTERN THROUGH THE END OF THE WEEK. FOR THIS MORNING 
THE KOTX RADAR IS STILL PICKING UP SOME WEAK RETURNS ACROSS MY 
IDAHO ZONES AS THE FAST MOVING TROUGH EXITS THE REGION. EXPECT 
THESE TO SLOWLY SUBSIDE THROUGH THE EARLY MORNING HOURS. 


THEN A SERIES OF WEAK SHORT WAVE DISTURBANCES WILL TRANSVERSE THE 
NORTHWEST FLOW. THE FIRST...THIS AFTERNOON WILL COMBINE WITH 
OROGRAPHIC. ENHANCEMENT ACROSS THE IDAHO PANHANDLE IN THE 
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National Weather Service 


Downtown Seattle WA 


Current Conditions 


Seattle, Seattle Boeing Field 


Updated: 30 Sep 8:17 am PDT 
54 °F 

Wind SW 5 MPH 

Dew Point 50 °F 


Overcast 


Forecast 
30 Sep 08:17 am 


PDT 
_ Thursday 
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Outlook 


TH’ WEATHER IS 
CHANGIN’ SO 259157 
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Warning 


Advisory 


(Heads Up!) 


Severe weather conditions are possible in а few days. 
Consider options ! 


48-96 hours lead time (long fuse): 


12-48 hours lead time (short-fuse): 


(Get Prepared!) 


Severe weather conditions are possible, but not yet 
certain. Prepare now! 


Up to 48 hours lead time (long-fuse): 


Up to 12 hours lead time (short-fuse): 


Up to 6 hours lead time (short-fuse): 


(Take Action!) 


Severe weather conditions have begun or are imminent 
in your area. Take immediate action ! 


Long-fused warnings: 


Short-fused warnings: 


Weather conditions are expected to cause significant 
inconvenience and may һе hazardous. The greatest 


hazard is to motorists. 


Weather/Flood Weather/Flood Weather/Flood 
Outlook Watch Warning/ 
Advisory 


Increasing confidence that event will occur 


Example 


Day 4-5 
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------ GLBW1 = = = Flood Stage 


40 MPH or more Sustained and/or Gusts of 58 MPH or 
greater 


30-39 MPH Sustained and/or Gusts 45-57 MPH 


Storm Warning - 48 to 63 knots 


Gale Warning - 34 to 47 knots 


Small Craft Advisory - 21 to 33 knots 
(plus heavy coastal swells and rough bars) 


Winter Storm Warning (within 12 hours} Winter Weather 
• Can be combined with Ice and/or Strong Winds isa 

• Lowlands — 4 inches or more 

• Mountains — 12 inches or more 


Blizzard Warning 


• Snow Combined with Strong Winds of 35 MPH or more and 
visibility less than 1/4 mile 


Ayalanche 
е #2 Weather-Related Killer in Washington 4 


l-5, Chehalis, Dec № 


yw 


River Forecast Points 
and Flood Stage 


A river gauging site: 


that represents a particular reach along the 
river. 


that has an established flood stage. 


for which the NWS issues forecasts in public 
flood bulletins. 


The level at which flooding becomes a great 
enough hazard to warrant the issuance of a 
flood warning. 


Flood stages are established by local officials 
and the NWS; they can be changed if they 
become unrepresentative. 


NWS Public River and 
Flood Bulletins 


Flooding could develop in roughly 36 to 72 
hours. 


Flooding is possible on specified rivers or in a 
specified area in roughly 12 to 36 hours. 


Flooding is expected on specified rivers or in 
a specified area within roughly 12 hours. 


Provides updated information when a flood 
watch or warning is in effect. Issued about 
every 6 hours. 


Provides information when rivers are high but 
remain below flood stage. 


SPOTTERS 


т 
Мы 


Observe/report all types of hazardous weather 


TS 
Spotter Groups & Thoir Place In Emergency Management 1.11 


Tornados / Waterspouts / Funnel Clouds 
Hail 

Frequent Lightning 

Damaging Winds 


Heavy Rainfall 


Flooding (of any kind) 

Heavy Snowfall 

Freezing Precipitation 

Poor Visibility Began in Mar 1960 


Training 


Available from each NWS Forecast Office 


Contact your local Emergency Management 
Organization to arrange Training in your area 


Amateur Radio, DOTs, Law Enforcement, Fire, 
Public Works, CERT, volunteer organizations, 
interested citizens and many others 


Promote WRN preparedness messages and themes intemally 
and extemally - serve as an example 


Engage with NOAA on collaboration opportunites 


www.nws.noaa.gov/com/weatheneadynation/ ambassadors 
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WFO Seattle-Tacoma 
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